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ABSTRACT
We humans have been fascinated from time immemorial by the concept of artificial human like machines. In the path
of designing and developing human like machines, we gained a better understanding about human behaviour, logical
thinking and emotions. This paper describes Robaotics by looking at the different types of robots, their applications and
their significance in today’s world. The role of robotics in automation and its significance are also discussed.
Keywords: Robotics, Automation.

1. INTRODUCTION

Robotics is the design, construction and use of machines (Robots) to perform tasks traditionally done by human
beings. Robots are especially useful in environments where repetitive work is involved as robots can be specifically
programmed to perform that task, thereby maximising efficiency. Robotics is an interdisciplinary domain of
engineering and computer science. Automation refers to the use of a technology by itself without any external human
intervention in completing a task. By combining novel technologies, it is possible to automate processes such as
manufacturing, automobile locomotion, computation, etc. Hence in today’s era more and more robots are being used
to automate processes which has increased efficiency, reliability and speed of many tasks previously performed by
humans. One of the main achievements of robotics is the elimination of hazardous jobs for humans.
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Figure 1, lllustrates the rapid increase in the use of robotic technologies on an industrial level.

2. METHODOLOGY

Types of Robots

Humanoid:

Robots that are designed to mimic human behaviour are humanoid robots. Humanoid robots resemble the human body
in shape and human behaviour in function.[1]

Robot Manipulators:

A robot arm, also known as a robot manipulator is a mechanical chain of various actuators which combine to perform
a task using its end effector. These robots are mainly used in the automation of manufacturing processes.

Cobot:

Cobot stands for “Collaborative robot”, Cobots are designed with the intention of creating a robot that is capable of
safe direct human-robot interaction. Cobots are hence made of lightweight materials with rounded smooth edges in
order to be inherently safe for human interaction. The main applications of Cobots are in human cooperation,
coexistence and collaboration.[2]

Modular Robots:

By modularizing the structure and function of a robot it is possible to switch between different requirements in the
same robot, there by maximizing the versatility of such robots. Repair and maintenance of these robots is effortless as
the defective module can easily be replaced. This enables a single modular robot to be fully specialized in a particular
task while also being able to be specialized to undertake numerous distinct duties.[1]
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Mobile Robots:

Mobile robots have the ability to locomote on their own. These robots may include automated guided vehicles such as
rovers. These robots rely on the data acquired by their sensors to process their surroundings in order to locomote and
perform required tasks.

Teleoperated Robots:

Robots that can be operated remotely by a human are called teleoperated robots. Through various on board cameras
and sensors humans are able to analyse and extend their function to remote locations by operating these robots.
Teleoperated robots are programmed to perform tasks as requested by humans.

Applications Of Robots:

Robots have a wide range of applications ranging from performing small and simple tasks to performing major
complicated tasks requiring accuracy and precision.

Medical Robots:

Medical surgeries are highly complicated and time-consuming tasks, by including robots as aids to human doctors it is
possible to reduce the workload and improve the efficiency of surgeries.[3] Other uses of robots in the medical sector
include rehabilitation robots, which are designed to improve movement in people with impaired physical functioning.
Sanitation and disinfection robots which are used to disinfect hospital premises. Telepresence robots which enable
doctors to communicate remotely with patients.

Figure 2, Da Vinci Surgical System — a robotic surgical system created by Intuitive Surgical in 2000. Photograph
courtesy of Intuitive Surgical, Inc.

Robots In The Food Industry:

Robots in the food industry are used in all stages starting from the categorising of raw materials, processing and
packaging of the finished food products. Robots with specific tasks are implemented across the manufacturing
process. Robotic categorising involves the use of robotic arms to sort the different raw materials. Processing is the use
of specific robots for specific tasks such as cutting of fruits. Packaging uses robots to automatically wrap the
containers and label them.

Educational Robots:

Educational robots are robots designed specifically for the purpose of teaching. People are becoming increasingly
interested in robot education. Education experts from both home and abroad argued that an education robot may be an
excellent platform for implementing innovation education, quality-oriented education, and technology education.[5]

Service Robots:

Service robots are machines that perform service activities such as cleaning houses and aiding with cooking. Service
robots tend to focus on doing repetitive and tiresome tasks that humans find dull and boring. Automatic vaccum
cleaners used at homes are an example for this type of robots. Also, robotic waiters are being introduced in
restaurants.

Military Robots:

Unmanned military robot vehicles have been designed to monitor risky areas. The majority of autonomous military
robot vehicles have distance and attitude measuring sensors, as well as camera sensors [6]. Military robots can be
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deployed to zones of high risk thereby drastically reducing the human life loss. These military robots have the ability
to be operated remotely through radio communication.

Industrial Robots:

Industrial robots are machines that are used in assembly lines and manufacturing processes. Industrial robots have the
ability to perform many activities requiring hard labour such as welding, cutting, polishing, etc. The use of such robots
has many benefits such as reducing the requirement of hard human labour, increasing the operating time of industries
and making the manufacturing process a systemic endeavour.

Agricultural Robots:

Robots are being used in a wide variety of fields in the agricultural domain, from robot harvesters, fertilizer sprayers
to automated fruit sorting robots, The agricultural industry is widely populated with technologies which strive to
maximise efficiency. Agricultural robots are capable of assisting farmers with a wide range of operations. A tomato
harvesting robot designed by “National Research Center of Intelligent Equipment for Agriculture”-Beijing, China was
able to achieve a success rate of 83.9% [7].

Space Exploration Robots:

Space exploration is a demanding task for human astronauts, by utilising robots the risk of loss of life is avoided and
also the need for life supporting supplies such as oxygen, food and water is avoided. This enables us humans to
explore harsh environments such as that of Mars remotely, it is possible to remotely gather samples and data with
robotic rovers.

Customer Service Robots:

For cosmetic purposes, there are robots that are designed to look exactly like humans. These robots are generally
deployed in high-visibility areas of customer service to promote robotics by showcasing the capabilities of modern
robots. These robots can perform repetitive tasks thereby reducing human dependence and workload.

Robots In Nuclear Power Plants:

Robots are employed for mobile monitoring and surveillance to eliminate the need for human inspection, primarily to
assess radiation levels and temperatures, create contamination maps of nuclear facilities, and broadcast local photos.
Among these procedures are fuel handling, fuel processing, control rod manipulation, nuclear vessel inspection, and
refurbishment and decommissioning of hazardous installations. The employment of inspection robots has three major
advantages. First, faults can be recognised early on, when repair is still possible, or, at the very least, plant shutdowns
can be planned with enough foresight to allow for minimal interruption times. Second, because some inspection duties
are automated, the radiation dose on individuals exposed to radiation can be decreased. Third, inspection in some parts
of nuclear power plants that are currently monitored indirectly by monitoring temperature, radiation, or humidity may
become more directly inspected by mobile robots equipped with video cameras or more advanced sensors.[8]

Rescue Robots:

Humanity is confronted with an unparalleled number and scale of disasters caused by natural and man-made causes.
The need for an effective solution has pushed the creation and development of search and rescue equipment to assist
victims. Search and rescue robots are one of the most important application areas within this scope. Robots with
sensing and movement skills in disaster regions are capable of effectively mitigating the effects of disasters. These
robots have varied functions such as providing vital supplies to people stuck in inaccessible locations, scanning a large
area for survivours, removing rubble, evacuating casualties, etc.

Applications Of Automation

Autonomous Vehicles:

An Autonomous vehicle or robotic car refers to a car or any other vehicle which is capable of navigating and
locomoting with little or no human input. A series of sensors are fitted on the vehicle to scan and interpret its
surroundings, using the gathered information the vehicle is able to autonomously take decisions and locomote in a safe
manner from the starting point to the destination.[9]

Industrial Automation:

When manufacturing on an industrial scale, automating the process has several benefits from increased operational
time to reliability and efficiency.[10] In all industries automation or partial automation has made its presence felt, In
the automobile manufacturing the entire line in the manufacturing plant is semi-automated, the robots help in moving
heavy metal parts, welding works, etc.
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3. CONCLUSION

In this paper we have discussed and summarised the various types and applications of robots. Robotics is a field that
has drastically changed the way we think of the present and the future, it has opened the door to so many possibilities
aimed at automating, maximising available resources and minimising unnecessary labour. By using robotics to
perform a task we are able to find the best possible way to do a task and program the robot to do it repeatedly. This
paper was aimed at creating a better understanding and increasing the awareness on the future scope and potential of
Robotics and Automation.
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